Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.029; wR factor = 0.076; data-to-parameter ratio = 15.8.
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Cg1 is the centroid of the C7-C12 ring. Symmetry codes: (i) Àx þ 1 2 ; y À 1 2 ; Àz þ 3 2 ; (ii) Àx þ 3 2 ; y þ 1 2 ; Àz þ 3 2 .
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3,3-Bis[(4-methoxyphenyl)sulfanyl]-1-methylpiperidin-2-one
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Comment
As part of our on-going research on the conformational behaviour and electronic interactions in β-thio-carbonyl (Vinhato et al., 2011) and β-bis-thio-carbonyl compounds, e.g. N-methoxy-N-methyl-2-[(4′-substituted) phenylthio]propanamides and 3,3-bis[(4′-substituted) phenylthio]-1-methyl-2-piperidones, using spectroscopic, theoretical and X-ray diffraction methods (Olivato et al., 2009; Zukerman-Schpector et al., 2010 , 2011 Caracelli et al., 2012) , the title compound, (I), was synthesized and its crystal structure is reported herein.
In (I), Fig. 1 , the piperidone ring is in a distorted half-chair conformation with the C4 atom lying 0.696 (1) Å out of the plane defined by the other five atoms (r.m.s. deviation = 0.071 Å). The ring puckering parameters are: q 2 = 0.4418 (14) Å, q 3 = -0.2835 (14) Å, QT = 0.5249 (15) Å, φ 2 = 38.90 (18) ° (Cremer & Pople, 1975) . The S2-bound phenyl ring is almost perpendicular to the mean plane through the piperidone ring [dihedral angle = 71.95 (6) °] whereas the S1-bond phenyl ring makes dihedral angles of 38.42 (6) and 69.65 (6)° with the mean planes of the piperidone and S2-bound phenyl rings, respectively. The overall molecular conformation observed for (I) resembles that seen in the species without methoxy groups in the 4-positions of the benzene rings (Caracelli et al., 2012) .
The crystal packing of (I) features C-H···O and C-H···π interactions that lead to the formation of supramolecular layers (Table 1 and Fig. 2 ). These stack along the c axis without specific intermolecular interactions between them ( Fig.   3 ).
Experimental 4-Methoxylthiophenol (4.9 ml, 40 mmol) was oxidized with bromine (1.1 ml, 20 mmol) in dichloromethane (250 ml) on hydrated silica gel support (25 g of SiO 2 and 12 ml of water) to give 4-methoxylphenyl disulfide (4.8 g, yield = 85%). A white solid was obtained after filtration and evaporation without further purification (Hashmat & McDermott, 2002) . 1-Methyl-2-piperidinone (1.9 g, 17 mmol) was added drop-wise to a cooled (195 K) solution of hexamethylphosphoramide (HMPA) (3.1 ml, 17 mmol), diisopropylamine (2.4 ml, 17 mmol) and butyllithium (11.2 ml, 1.52 mol L -1 hexane solution) in THF (50 ml). After 20 minutes, 4-methoxylphenyl disulfide (4.8 g, 17 mmol) dissolved in THF (15 ml) was added drop-wise to the enolate solution (Zoretic & Soja, 1976) . After the mixture was stirred for 4 h at 195 K, water (100 ml) was added at room temperature and extraction with dichloromethane was performed. The organic layer was dried over anhydrous sodium sulfate. After evaporation of solvent, a crude solid was obtained. Purification through flash chromatography with a solution of hexane and ethyl acetate in a 7:3 ratio give the pure product (2.5 g, yield = 37%).
Colourless crystals of (I), suitable for X-ray diffraction analysis, were obtained by vapour diffusion of n-hexane into a chloroform solution held at 283 K; M.pt: 430-431 K. Analysis found: C 61.68, H 5.66, N 3.55%. C 20 H 23 ONS 2 requires: C 61.66, H 5.95, N 3.60%. Spectroscopic data for compound (I) are given in the archived CIF. 
Refinement
The H atoms were included in calculated positions (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2-1.5U eq (C).
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SIR92 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997), DIAMOND (Brandenburg, 2006) and MarvinSketch (Chemaxon, 2009); software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
The molecular structure of (I) showing the atom labelling and displacement ellipsoids at the 50% probability level (arbitrary spheres for the H atoms). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (5) C3 0.0229 (7) 0.0139 (6) 0.0146 (6) 0.0017 (5) 0.0006 (5) −0.0001 (5) C4 0.0243 (7) 0.0181 (7) 0.0181 (7) 0.0040 (6) 0.0066 (5) 0.0011 (5) C5 0.0194 (7) 0.0217 (7) 0.0292 (8) 0.0019 (6) 0.0043 (6) −0.0015 (6) C6 0.0228 (7) 0.0278 (8) 0.0330 (8) −0.0062 (6) −0.0067 (6) −0.0042 (7) C7 0.0195 (6) 0.0153 (6) 0.0142 (6) 0.0019 (5) −0.0028 (5) 0.0010 (5) C8 0.0218 (7) 0.0185 (7) 0.0188 (7) −0.0047 (5) −0.0028 (5) 0.0046 (5) C9 0.0229 (7) 0.0249 (7) 0.0136 (6) −0.0032 (6) 0.0013 (5) 0.0053 (5) 0.0214 (7) 0.0215 (7) 0.0149 (6) −0.0061 (6) 0.0018 (5) −0.0002 (5) C15 0.0236 (7) 0.0176 (7) 0.0213 (7) −0.0041 (5) 0.0051 (5) 0.0002 (5) C16 0.0162 (6) 0.0218 (7) 0.0165 (6) −0.0004 (5) 0.0044 (5) 0.0048 (5) C17 0.0198 (6) 0.0221 (7) 0.0136 (6) −0.0032 (5) 0.0013 (5) −0.0002 (5) C18 0.0216 (7) 0.0180 (7) 0.0157 (6) −0.0024 (5) 0.0029 (5) −0.0007 (5) (19) C19-H19C 0.9800 C7-S1 1.7708 (13) C20-O3 1.4290 (17) C8-C9 1.3835 (19) C20-H20A 0.9800 C8-H8 0.9500 C20-H20B 0.9800 C9-C10 1.394 (2) C20-H20C 0.9800 C9-H9 0.9500 O1-C1-N 121.47 (12) C11-C10-C9 120.33 (12) O1-C1-C2 120.46 (12) C12-C11-C10 118.92 (12) N-C1-C2 118.07 (11) C12-C11-H11 120.5 C3-C2-C1 114.17 (11) C10-C11-H11 120.5 C3-C2-S2 111.53 (9) C11-C12-C7 121.19 (12) C1-C2-S2 109.37 (9) C11-C12-H12 119.4 C3-C2-S1 114.48 (9) C7-C12-H12 119.4 C1-C2-S1 102.57 (8) C18-C13-C14 118.93 (13) S2-C2-S1 103.89 (7) C18-C13-S2 121.03 (11) C4-C3-C2 110.50 (11) C14-C13-S2 119.92 (11) C4-C3-H3A 109.5 C15-C14-C13 120.77 (13) C2-C3-H3A 109.5 C15-C14-H14 119.6 C4-C3-H3B 109.5 C13-C14-H14 119.6
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

